Pathophysiological role of the vascular smooth muscle cell.
The vascular smooth muscle cell of the arterial media plays a predominant role in functional and structural alterations of the arterial wall in pathophysiological processes such as arterial hypertension, atheroma, or normal aging. The observed alterations are related to the three activities of the vascular smooth muscle cell, namely contractility, secretion of proteins from the extracellular matrix, and proliferation and migration. In arterial hypertension, vascular smooth muscle cells are functionally more contracted and structurally hypertrophic, and more collagen is secreted than under normal conditions. Similar structural changes are observed in the normal aging process. With respect to vascular smooth muscle cells, atheroma is characterized by their subintimal migration and proliferation, and by excessive excretion of collagen associated with other phenotypic modifications that are expressed in their regression to a myofibroblastic state. Regardless of the pathophysiological context, these phenotypic modifications of the vascular smooth muscle cell are always linked to an activation of the phosphoinositol pathways and to calcium accumulation. The activation of the phosphoinositol pathways seems to be a common feature of the different types of arterial hypertension. This activation can be associated with an increase in vasoactive peptides such as angiotensin II, vasopressin, or endothelin as in the secondary types of hypertension or directly related to an increase in vasoconstriction; or, as an exception, it can be spontaneously active in vivo and in vitro, as in the model of cultured vascular smooth muscle cells of the spontaneously hypertensive rat (SHR).(ABSTRACT TRUNCATED AT 250 WORDS)